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EBOJIIONIA YIOCKOHAJIEHHA MAIIAH MOCTIMHOTO CTPYMY
TA HIEPCIIEKTHUBH iX MOJAJIBIIOrO PO3BUTKY

TToacnwoempca npunyun Oii MawiuH NOCMINHO20 CIMPYMY 3 HEAGHONOTIOCHUM CHIAMOPOM | HECUMEMPUUHOI KOMNEHCAUIIIHON0
00MOMKOI, 0OIPYHMOGYION bCA NEPeaz YIEl MAWIUHI NO eHePeMUYHUM ROKA3HUKAM Ma RUMOMIN eumpami MiOH020 RP0o6oJy
nopienano 3 ycima inwumu munamu enexkmpuunux mawun. Iliokpecnwowomosca nepesazu 06uzynie nocmiiinozo cmpymy Ha

MPANCROPMHUX MAUMUHAX.

Oovacusemcesn npunuyun oelicmeus MawiuH NOCMOAHHOZ0 MOKA C HeA6HONONIOCHbIM cmamopom u HecuMJnempuuHoﬁ Komnen-
cauuouuoﬁ 06M0ml(017, 000CHOGBIBAIOMCA npeumyuiecmea IMOIU MAWUHBL NO IHepzemu4eCKum nokazamejiiam u y@efleblM 3a-
mpamam MeOH020 nposo@a no CpA6HEeHUuI0 Co 6cemu 0pyzu.uu munamu IieKmpUuU4eCKux Mautun. Hodltepkueammcn npeumyuie-
cmea oguzameJiell ROCHOAHH020 MOKA Ha MPAHCROPHIHBIX MAUIUHAX.

125 pokiB Tomy, B 1885p., mammna moctiiHOrO
crpymy (MIIC) HaOyna BCi OCHOBHI PHCH CY4aCHOI KOHC-
Tpykuii. Bynn 3ampomonoBani i 3aiiicHeHi: OapaOaHHMNA
SIKIp 3 TIETJIEBOIO Ta XBWJIEBOKD OOMOTKaMH, SKOpi 1 TO-
JIFOCH 13 JIMCTOBOI CTalli, TOJATKOBI MOJOCH Ta KOMIICH-
camiifHa 0OMOTKa B TIOJIFOCOBHX HAaKOHEYHHKAX.

Horenep B Vkpaini (ITAT "Enexrpomammna’, BAT
"CMinsHCEKHHN enekTpoMexaHiunuid 3aBon’, BAT "Emek-
Tpomar'”, M. XepCoH) MAIlMHA TIOCTIHHOTO CTPyMY BHTO-
TOBIISIIOTH B HE3MIHHOMY BUTJISIIII.

Mocriiinoro pobnemoto B MIIC Oyna i 3anummaeTs-
Csl peaklisl SKOps, sKa HEraTHBHO BIUTMBAE Ha pPOOOTY
MamuHA. Peakmis SKopsi CTBOPIOE MarHiTHE MOJIE B MOBI-
TPSHOMY 3a30pi, IO CHPHYHMHIOE TOTIpPIIEHHS MOTEHIia-
JHHOI KPUBOi Ha KOJEKTOpi, a TAaKOX Ji€ PO3MarHidyro-
YHM CIOCOOOM Ha OCHOBHHU MarHiTHHH mOTiK. [ 3me-
HIICHHS! HETATUBHOTO BIUIMBY PEaKIii SKOps 30UIbIIYIOTH
MOBITPSIHAN 3a30p, a II€ TPU3BOAUTH 10 HEOOXiTHOCTI
301apmeHHss MPC OCHOBHUX IIOJIIOCIB, TOOTO 10 3011b-
IICHHS BUTPATH Milli oCHOBHUX momociB. MPC nomaTtko-
BUX TIOJIIOCIB HampasiieHa 3yctpiyao MPC sikops 1 moBu-
HHA JICIIO TIepeBepIIyBaTH i, TOMY MiJi JONATKOBUX IIO-
JOCIB BUTPAYAETHCA CTIIBKA K, CKIIBKH 1 Mifi SKipHOI
oOMoTKH. B MammHaX, 10 TPAIIOIOTh TIPH Pi3KO 3MIHHAX
HAaBaHTA)XCHHSX, B ITOJIOCOBHUX HAKOHCYHHKAX PO3MILLY-
IOTh KOMIICHCAIlIfHY OOMOTKY, IO KOHCTPYKTHBHO
YCKJIAHIOE MAIIMHY 1 310p0Xye ii BUTOTOBJICHHS. Bemu-
Ka KUJTBKICTh MiJli OCHOBHUX 1 IOMATKOBHX IIONOCIB 00Y-
MOBITIO€ 301TBIIICHHS BTPAT €ICKTPUIHOI €Heprii Ta 3Me-
HIICHHS KOe(illieHTY KOPUCHOI Mii.

B 70-x pokxax muHynoro cromirts ¢ipma "Cimenc”
(HiMeuunna) BIpoBaawMia IBUTYHH HOBHX cepiit 1G3,
1H3 i 1H4 [1], B IKHX BHKOPHCTOBYIOTH HESIBHOIIOJIOC-
HUM MIMXTOBAaHUI MAarHITONPOBIJ CTaTOpa 3 BHUILITAMIIO-
BaHMMH B HHX TIa3aMH Ui PO3MIIIEHHS PiBHOMIPHO
YKJIaJIeHol y BCI Ma3W cTaTopa KOMIICHCAIIIHOT 0OMOTKH,
a TaKoX JJIs1 pO3MIIIEHHS 0OOMOTOK TOJOBHHX 1 JTOJTATKO-
BuX noirociB. KommeHncariiiina oOMOTKa ITOBHICTIO KOM-
TIEHCYE peakiliro skopst (puc. 1), aje Ha 1i BUTOTOBJIEHHS,
TakK SK BOHA pO3MillleHa Ha OLIBIIOMY JiaMeTpi IMopiBHS-
HO 3 SIKIpHOIO 00MOTKO0, TOTpiOHO Miai Ha 10-15 % 6i-
JBIIIe, HiXK IS SIKIPHOi OOMOTKH.

ButpaTa Mini Ha KoMmIieHCcaniiHy 0OMOTKY KOMIICH-
CYETBCS 3MEHIIIEHHAM Mijli TOJaTKOBHMX MOMOCiB (Ha Tmo-
PSIIOK) 1 JTESIKMM 3MEHIIIEHHSAM Mifli TOJOBHHX ITOJIOCIB
3aBIAKH 3MEHIICHHIO MOBITPSHOTO 3a30pYy MiXK CTaTOPOM

i sxkopeM. B pe3ynapraTi eKOHOMis Mili BIACYTHS, aje
3MEHINYEThCsI MaTepianoemMuicth Ha 15-20 %. Taka koHc-
TPYKLIsl, K YKa3YeTbCs B PEKIAMHUX HPOCHEKTaX, I0-
3BOJISIE JKUBJICHHS Bill Tpu(a3HOI MOCTOBOi CXEMH IIPH
BiJICYTHOCTI 3TJIa[KyBaJIbHUX JPOCENiB i 3a0e3medye Mo-
JKIIUBICTH pOOOTH TIPH MIABHINEHUX YACTOTaX OOCpTaHHS
3 BEJIMKUMH IIBHAKOCTSAMH 3MiHH CTPYMY.

Puc. 1 Cumerpnuana xomnencarttist MPC sixopst

B nesknx mammnax cepii 411 craTtopy TeXX BHKOHY-
I0Th TI0 THILy CTaTOpIB aCHMHXPOHHHUX ABUTYHIB. Take Bu-
KOHAHHsI CTaTOPIB, SIK YKa3yeThes B [2], m03Boste tipu ioro
BHTOTOBJICHHI 3aCTOCYBaTH J00pe BiIpanboBaHy TEXHO-
JIOTiI0 BUPOOHUIITBA CTATOPIB ACHHXPOHHUX JBHUTYHIB, IO
3MEHIIY€e TPYJOMiCTKICTh BUTOTOBJICHHS B 2,5 pasil.

Haii6inpm pagukanbHuM 1 e()eKTHBHUM yIOCKOHA-
nerHsM MIIC TOCHTiIOBHOTO 1 3MIIMIaHOTO 30YMKCHHS
BapTO BBAXKATH 3amporioHoBaHe B 80-X pokax MHHYJIOTIO
CTOJMITTA HECHUMETPUYHE PO3MIIICHHS KOMIICHCAIIHHOI
0OMOTKH Ha TIOJIOBHHAX MONIOCHHUX JUIEHb MK MO30BX-
HBOIO 1 momepevnoro Biccro [3-5]. Kommencamniiiny oomo-
TKY BMHKAIOTh IOCHIJIOBHO 3 SKipHOIO OOMOTKOIO; Ha-
IpsIM CTPYMY B KOMIICHCAIIHHIM 0OMOTIII MPOTHIEKHUH
HalpsiMy CTPyMy B TOPS PO3MIMIEHHX Ta3ax SKipHOI
obmorku (puc. 2).

Awmrmitynae 3HadeHHst MPC kommeHcaniitHoi 0OMOTKH
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MIOBUHHO JIOPIBHIOBATH aMILIITYyIHOMY 3HadeHHI0 MPC
SIKIpHOT OOMOTKH
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ne Ny — 9uCIlo aKTHBHUX IPOBITHHKIB KOMITCHCAIIHHOT
00MoTkH, N; — 9HCIIO aKTUBHHX IPOBIJHHUKIB OOMOTKH
SIKOPSL.

[iroue 3nauennss MPC nepmoi rapMoHiYHOT OZHOTO
BHUTKa KOMIICHCAIIIHHOI OOMOTKH 3 NliaMeTpaJbHUM KpO-
KOM, BUKOPHCTOBYIOYH 3aKOH ITOBHOTO CTPYMY 1 pO3KIIa]
B psn Pyp’e npssmokyTHOI Gpopmu kprBoi MPC BuTka
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i

Hiroue 3nHayeHHs MPC mnepmioi rapMoHIYHOT Wi/p
BHUTKIB OJTHI€T Mapy TIONIOCIB KOMIICHCAIIITHOT 0OMOTKH,
BpaxoBytoud, o W/p = Ni/2p i BukopuctoByrouu (1)
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Jic OOMOTKOBHH KOS(iIli€HT IS sIKIpHOT OOMOTKH
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Sk BuaHO i3 mopiBHAHHA Gopmyn (4) ta (6), meprui

rapmoHiyHi MPC 00MOTOK mpu piBHOCTI aMIUTITYIHHX

al

3HaueHb Fyy 1 Fay Bigpi3HSIOTECS B ﬁ pa3. Bekrtopu
MPC Fy,; Ta Fj, SKi BU3HAYarOTh MPOCTOPOBE PO3MIIICH-
Hs 0OMOTOK, HanpasJieHi mix kyrom 135° (puc. 2).

Puc. 2. Hecumerpuuna komnencarist MPC sikopst

[Ipu cxmamaHHI IUX BEKTOPIB OHCPIKYEMO BEKTOP
pe3ynbryrouoi MPC Fy, skuit HanpaBieHU M0 TO30BXK-
Hiil Bici. Posmominenns MPC oOMOTOK B TOBITPSIHOMY
3a30pi B3JI0BXK KOJa SKOPs [TOKa3aHO Ha puc. 3. B pe3ynb-

TaTi crtbHOI Aii MPC 00MOTKY SKOpS 1 KOMITCHCAITIHHOT
OOMOTKM  CTBODIOETBCS ~ PIBHOMIPHO  PO3MOAIJICHUH
B3JIOBX KOJIa SIKOpS OCHOBHUI MarHiTHUH IOTIiK, Halpas-
JIeHUiA 110 TT0300BKHil Bici d (puc. 3).
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Puc. 3. MPC sikipHOi i KoMneHcauiiiHoi 00MOTOK
Ta pe3ynbryioda MPC npu HecumeTpraHIH KOMITeHcamii

F++++

PiBHOMIipHICTH OCHOBHOI'O MarHiTHOI'O MOTOKY BHKJIIO-
Ya€e MOXJIMBICTb ITOSIBH KPYTOBOT'O BOTHIO 110 KOJIEKTOPY.

EdektuBHicTh po3MIIsiAyBaHOI HECHMETPUYHOI CHC-
TEMH €JIEKTPOMArHiTHOro 30y/DKEHHS OOYMOBIIOETHCS
JekinpkomMa (axropaMu. OOMOTKOBHIA KoeimieHT KOM-
MeHcaiiHoi OOMOTKH, IO PO3MINIYETHCS HA TIOJIOBHHI

TOTIOCHOTO JieHHS, B +/2 pa3 Oinpmmii 0OMOTKOBOTO
Koe(ilieHTa sIKIpHOI OOMOTKH 1 KOMIEHCaliiHOI 0OMOT-
KM, sIKa PO3MIIIYETHCSI HA BCHOMY ITOJIOCHOMY [iJICHHI.
MPC HecuMeTpryHOI KOMIIEHCALIHHOI 0OMOTKH TTOBHIiC-
TI0 kKoMmnieHcye MPC skipHOi 0OMOTKH, a HECHMETPUYHE
PO3MIIIEHHS KOMIEHcaniiHOT 0OMOTKH 3MYIIy€e MarHiT-
HHUH TOTIK peakiii sikopsi OpaTé y4acTh y CTBOpPEHHI Oc-
HOBHOT'O MarHiTHOTO MOTOKY. IIOpiBHSHO 3 HESBHOMOIIO-
canmMu MamrHamMu Gipmu "CiMeHc" 1 HeIBHOIOIIOCHUMHA
MammHaMu cepii 411 moBHICTIO BiAmagae HEOOXiAHICTH B
obmotni mocnigoBHOro 30ymKeHHs. [lopiBHAHO 3 sSBHO-
MTOJIFOCHUMHU KOHCTPYKIissMU HeoOxinHicTe B MPC nona-
TKOBHX ITOJIOCIB Ha MOPSIOK 3MEHIITYETHCS.

Tak sk MarHITHUH TOTIK PIBHOMIPHHUH, HEMa MOTpeOn
30UIBIIYBATH TOBITPSIHUM 3a30p, SIK B SBHOMOJIIOCHUX Ma-
myHaxX. 3HaYHO MEHIIMI moBiTpsHMi 3a30p B MPC 3 He-
SIBHOTIOJIFOCHUM CTaTOPOM CIpHsi€ 301IBIICHHIO OCHOBHOTO
MarHiTHOTO MOTOKY. EjnexkTpomarHiTHHI MOMEHT Mpomop-
LifHWIA MarHiTHOMY IOTOKY 1 CTpYMY SIKOpS, 32 PaxyHOK
MarHiTHOTO MOTOKY MOJKJIMBO 3MEHIIUTH CTPYyM SIKOpS 1
BTpaTé B OOMOTII siKOps, 30umbmryroun npu npomy KKII.
OCHOBHMH MarHiTHHH NOTIK 30UTBIIYETHCS 3a PaxyHOK
JIBOX (haKTOpIB: B HESBHOMOIIOCHMX MaIllMHAX B HE3MiH-
HUX rabapurax MOJIMBO 30UTBIINTH IiaMeTp SKOpsI MpHU-
6mm3HO Ha 15 %, npu npoMy 30UTBIIYETHCS MPOMOPLIHHO
HIMpYHA 3yOLIB SKOPS, SIKY e OiIbIIe MOXIIMBO 301TbIIN-
TH 33 paxyHOK 3MEHIICHHS OIMPUHM 3YOIiB sKOps, 1 B pe-
3yAbTaTi IHAYKOiS B MOBITPSHOMY 3a30pi 3pOCTaE 10
1,25Tx [6, 7]. 3aBasiki HESIBHOMIOMIOCHI M KOHCTPYKIIII cTa-
TOpa CIIPOLIYETHCS HOr0 BUTOTOBJICHHS, TAaK SIK CTAIOTh
HETMOTPIOHNMH 2p OCHOBHI TOIIOCH 3 KOTYIMIKaMU 30Y-
JOKEHHS 1 2p TOMATKOBI MOTIOCH 3 OOMOTKAMIL.

A TONIOBHE, 3MEHIIYETHCS BUTPATa MiJHOTO IPOBOIY
B CTaTOpi, B HEPEBEPCUBHUX MaIlWHAX — B 3 pa3H, B Ma-
IIMHAX 3 KOPOTKOYaCHUM PEBEPCHUM DPEXKHMOM poOOTH,
SK, HAOpPHUKIaA, B TPOJCHOYCHMX IBUTyHaX 1 JBUTyHax
JUIS €IEeKTPOMOOLITIB — B 2,5 pa3u. 3MEHIIYEThCS BUTpATa
i B sikopi, Maibke B 2 pasu. 30UTbIIYeThCS KOSDILiEHT
kopucHOi 1ii — Ha 3%, Tak sIK 3MEHIIYETHCS KIJIbKICTh
Mii i BTpatu B Mii [6, 7].
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B mammHax i3 MIBUAKO3MIHHAM pPEKHMOM POOOTH,
HaANpUKJIaJa, B MOTOp-KOJIecaX CaMOCKHIIB, BijAIagae He-
O0OXiJHICTP B KOMIICHCAI[iHIH OOMOTI[I B IIOJIFOCOBHX
HAKOHCYHUKAX, KA JIyXKE YCKIAIHIOE BUTOTOBIICHHS Ta-
KHMX MAalliH.

B mammHax 3 MOBHOLIHHUM PEBEPCHHM PEKHMOM,
SIK, HAPUKIIAJ, B JIBUTYHAX JJI1 METPOIOJIITEHY, TPaMBa-
B, €JNEKTPOBO3iB, JBUTYHIB MPOKATHUX CTaHIB, MOTPiOHI
JIBi PIBHOIIHHI CTAaTOPHI OOMOTKH, €KOHOMIsS Mifi B cTa-
Topi ckiamae 20 %, ame 30UTbIIEHAS KOC(IIiEHTY KOPHUC-
HOI [ii 3ajIMIIaeTsea He3MIHHUM — 3 %, Tak K B KOXKHO-
MY P&KHMI TpaIioe TUTBKK OHa 0OMOTKA.

[IpoBeneMo MOpIBHAIBHMI aHANI3 TPHOX PI3HOTHI-
HUX JBUTYHIB MpPUOIH3HO OXHAKOBOI MOTYXHOCTI 1
IIBUIKOCTI 00EpTaHHS MO SHEPreTUIHUM MTOKa3HUKAM Ta
BHUTPATI MiJi.

B Tponeitdycaomy mBuryni EJJ139AVY2 cepiitHoro
BHUKOHaHHS TOTyXHicTiI0o P, = 140 xBTt, n = 1650 00/xB.
koedimienT kopucHoi aii n = 91 %, BuTparta migHOTO TIPO-
BOJIY PO3TIOAINAETHCS TaK: Bara mii sskopst Gy, = 28,5 kr,
Bara Mifii MOCiTOBHOTO 30ymKeHHS Gy jocn = 33KT, Bara
Miai HezanexkHoro 30ymkeHHS Gy ues = 4 Kr, Bara mimi
JOAATKOBUX TONIOCIB Gy 40, = 35 Kr, Bara KOJEKTOPHOL
Mifi Gy on = 22 k1. Cymapna Bara Mimi G, = 122,5 xr, B
cratopi — Gy crar. = 72 XT.

B tporneiibycHOMY IBUTYHI 3 HESIBHOIIOIIOCHUAM CTa-
TOPOM 1 HECHMETPHYHOI0 KOMIICHCAIIHHOI0 OOMOTKOIO
notyxkHicTio P, = 140 kBt, n = 1700 06/xB. koedimieHT
kopucHoi nii n = 93,77 %, Bara mini sikops G, = 14 xr,
Bara Mial KoMrieHcauiiaoi oomorku G, = 13 kr, Bara
Mifi He3anexHoro 30ymkeHHs G, . = 10 kr, Bara miai
KOMIICHCAIiHHOI 00MOTKH M peBepcy Gypes = 5 Kr,
Bara KoJnekTopHoI Mifli Gy, xo, = 22 kr. CymapHa Bara miji
Gy. = 64 kr, B cratopi — Gy, ¢rar, = 28 KT

B acunxponsomy meuryHi (AJ]) 3 KOpOTKO3aMKHe-
HIUM poropoM 4A280M4Y3 moryxuicTio P, = 132 xBr,
n = 1470 o6/xB., N = 93 %, cose; = 0,9, BuTpara miai B
cratopi G, 1. = 81 kr, BuTpara amominio G, = 15 kr.

B nBuryHi 3 ¢asaum poropom 4AHK280S4Y3 mo-
TyxHicTIO P, = 132 kBT, 1 = 92 %, cose; = 0,88, Burpara
Mifi B cratopi G, 1. = 62,5 kr, B potopi — 40,3 kr, cymap-
Ha Bara migi G,, = 102,8 xr.

Sk GaunMo, acCHHXPOHHI JBUTYHH MArOTh IEPEBard
Tepe MBUTYHAMH TOCTIHHOTO CTPyMy CEepifHOTO BHKO-
HauHs 1 mo KK/, 1 mo BuTpaTi Mifi. Aje IBUTYH TIOCTii-
HOTO CTPYMY 3 HESIBHOIOJIIOCHUM CTaTOPOM 1 HECHMET-
PUYHOIO KOMITCHCAIlIITHOI0 0OMOTKOIO ITEpEeBEPIIy€e aCHH-
xponHi aBurynu i mo KKJI, i mo Butpats Mini (Bigmosiza-
HO Ha 26 % i 60 %).

CucreMa eIeKTPOMAarHiTHOTO TIEPETBOPEHHS €JIEKTPH-
YHOI €Heprii B MEXaHIYHy 1 HABIIAKW HAWOLTHIII JOCKOHAIIA B
MalllMHAX TOCTIHHOrO CTPyMY 3 HESIBHOIOJFOCHHM CTaTO-
POM Ta HECHMETPUIHOIO KOMITCHCAIIIITHOI0 0OMOTKOFO.

JloUiIBbHICTE  3aCTOCYBaHHS — €HEPro30epiraroumx
JIBUTYHIB TTOBUHHA OIIHIOBATHCh 3 YPaxyBaHHSIM J0JaT-
KOBUX BHUTpPAT, OCKIJBbKH MiABUIICHHS HOMiHAIMEHUX KK
1 cOSQ; B aCHHXPOHHUX OBUTYHAX 10 5 % mocsraeTses 3a
paxyHok 30inbiieHHst Macu 3amiza Ha 30-35 %, mig Ha
20-25 %, amominiro Ha 10-15 % i B wmijomy JBUryHa Ha
25-30 % BigHOCHO 3BMYAMHUX ABUTYHIB [8].

OcTaHHIM 9acoM i3 peryiab0BaHOTO SIEKTPOIIPUBOLY
MaIlIHA TOCTIHHOTO CTPYMY iHTEHCHBHO BHTICHSIOTHCS

ACHHXPOHHUMH [BUT'YHaMH, KEPOBAaHHUMH YaCTOTHHMH
perynsTopaMu Hampyru. Ajie YacTOTHE PEeTyIIOBaHHS Ma€e
CBOi JOCUTb 3HAYHI HEAOJNIKH, SIKi MOTPiOHO 3HATH.

[Ipu xwBNEHHI ACMHXPOHHOTO IBUTYHA BiJ IIepe-
TBOpIOBaYa 3 HECHHYCOINHOIO (OPMOIO HAIPyrd BUHU-
KaroTh J04aTKoBi BTpatd. Brpatu B crami mpu f = 50’
migBuinytotbest Ha 30 %, cTpyM XOIOCTOrO XOAy — Ha
32%, KKJ 3umxkyerbest Ha 1,5 %, cose; nHa 0,05, HomiHa-
JbHUI CTpyM 30UTbIyeThCs Ha 8 %, KoB3anHs — Ha 3 %.
B HOMiHaNMBHOMY PEXHMi JBUTYH PO3BUBAE MOTYXKHICTh
Ha 15 % wmenmy. Ilpu f = 10’1 MoMeHT, 1m0 pO3BHBAE
JBUT'YH, CKJIaJja€ TIOJIOBUHY BiJl HOMIHAJIBHOTO, a TIOTYX-
HICTb, Ky BiH po3BuBae, — 10 % Bix HomiHanbHOI. KKJ]
ckmamae smmie 72 % Big KKJI mpwu f = 50T [8].

[Ipu xuWBIIEHHI BiJ aBTOHOMHOTO iHBEPTOpa HATPY-
M 1 CTymiH4YaTii (opmi HANpyrd, HIO MIABOAUTHCS 0
JBUTYHA, TIEPEBUIICHHS TEMIIEpaTyp eJIEMEHTIB KOHCTPY-
Kmii ABUTryHa 3017BIIYIOTHCS B TOPIBHSHHI 3 PEKAMOM
JKUBIICHHSI CHHYycOInHOI0 Hampyrow Ha 15-30 %. Ilpum
JKMBJICHHI BiJl TIEPETBOPIOBAaYa YaCTOTH 1 MPSIMOKYTHii
(dhopmi Hampyru 3 MIHPOTHO-IMITYIIECHOIO MOIYJISIIEIO 110
CHHYyCOITHOMY 3aKoHy — Ha 2-10 % [9].

CraTuuHl HamiBIOPOBITHUKOBI TEPETBOPIOBAYl Ha
6a3i Ji0/1iB, THPUCTOPIB 1 TPAH3UCTOPIB TEHEPYIOTh BHIII
rapMOHIYHI CTPYMIB 1 HANIPYT HAa BXOJI 1 BUXO/I MEpPETBO-
proBauiB. ['eHepallisi BUIIMX T'apMOHIYHUX CTPYMY i Ha-
NPYr¥ BUKJIMKA€E CIOTBOPEHHS HAIPYTH B MEPEXKax KUB-
JICHHSI 1 TiJBUILIECHI BTPATH B KaHaJl mepenadi ejaeKkTpo-
eHeprii. PiBeHb BHUIIMX rapMOHIK B KpPHBiil Hampyru me-
pexi Hepigko nocsirae 10-15 %.

3acrocyBansst ABUTYHIB moctiiiHoro crpymy (JI1C)
Ha TPAHCIOPTHHX MalMHAX (TpoNeidycH, MOTArH MeT-
POIIONITEHIB, MPUMIChKI €JIEKTPONOTAIM HA 3aJTi3HIN J0-
po3i, eneKTpOMOOiTi, TEIUTOBO3H, TEILUIOXOAM) 3 TOYKH
30py eKCIUTyaTalliiHUX BUTPAT OLIbII BUTIHE MOPIBHIHO
3 aCMHXPOHHHMM NpPUBOJOM. [IpH 30iNbIICHH] IIBUIKOCTI
TPaHCIIOPTHOTO 3ac00y HaBaHTa)KeHHS Ha ABUTYH Iajae,
HOro eNeKTPOMArHITHUI MOMEHT 3MEHIIYEThCS, 3MEHIITY-
etbest ctpyM sikopst B JITIC i enekTpudHi BTpaTH 3MeH-
NIVIOTBCS MPOMOPIIiiHO KBampaTy HaBanTtaxkenus [10]. B
AJl ctpym craTopa i3-3a 3HaUHOI HaMarHiuy4oi cKiIao-
BOi 3MEHIYETHCS HE3HAYHO 1 BTpaTh B AJl 3MEHIIYIOTHCA
3Ha4YHO NOBLIBHIIIE ropiBHsiHO 3 JII1C.

[opiusinbHi  pocmimkennss AIIC EAY-133 i ALl
JAT-305 noryxHictio 060x aurysi P, = 305 kBt 6ynu
mpoBeeHi Ha TermtoBosi moryxHuictio 2200 kBt [10]. Och
JIesiKi BUCHOBKU: "TIpH BUOpAHOMY pPEeXHMI pyXy CyMapHi
Brpati B enekrponsuryHi JIAT-305 mpubnuzno B 1,5
pasu Oinbim, HiX B enekrpoasuryni EJIY-133", "KKJ]I
ACHHXPOHHOTO [BHI'YHAa B eKCIUTyaTauii 3aBxau Oyne
menmmii KK/l aBuryna mocriitHoro ctpymy”, "npu nory-
xHOCTI TsroBoro enekrpoasuryna 300 kBt #ioro iHrerpa-
neauit KK] O6yne Ha 5 % amxunit KK tsroBoro enexr-
POABUI'YHA IOCTIHHOTO CTpyMY".

Jnst  KpaHOBO-METANypriffHOro 1 EKCKaBaTOPHOrO
eNIeKTPOIPUBOLY, 110 XapaKTePU3yeThCA  IIOBTOPHO-
KOPOTKOYACHUM PEXHMOM DPOOOTH IPU BENHKIM 4YacTOTi
BKJIIOYEHHS, IINPOKKM Jialla30HOM PEryTIOBaHHSA YaCTOTH
o0epTaHHsl Ta BEIUKOI KPATHICTIO MYCKOBUX 1 IepeBaH-
TaXyBATbHUX O0EpPTalOUMX MOMEHTIB po3poliieHa i CTBO-
peHa cnenianbHa cepis JIIC 3 HezanexxHUM 30YHKEHHSIM.
JATIC 3 HEsSBHOIOJIOCHMM CTATOPOM 1 HECUMETPUYHOIO
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KOMIICHCAIIIIHOI0 0OMOTKOIO MOXYTh 3a0€3NEeYUTH Mexa-
HIYHI XapaKTEpUCTHKH MAIlWH 3 HE3aISKHUM 30YIDKEH-
HSIM, SIKIIO Ha CTATOpi PO3MICTHTH OOMOTKY HE3aJIEXKHOI'O
30y/KEHHS 3 PEryJsITOpOM Hampyru, mo Oyae 3ade3mnedy-
BaTH 3MiHYy CTpyMy 30Y/DKEHHS SIK 110 BEJIMYMHI, TaK i IO

HaIpsMy.

BHCHOBKU

B enoxy, xoiam BapTicTh E€HEPrOHOCIiB HEBIMHMHHO
3pocTae, eHeprozoepirarodi IBUIYHH HaOyBaroTh Tpiopu-
tetHoro 3Ha4yeHHs . MIIC 3 HESIBHOIOIIOCHUM CTaTOPOM 1
HECHMETPUYHOIO KOMIIEHCALlIHHOI0 0OMOTKOIO, SIK Mallli-
Hy 3 HanOimpmM KKJI mopiBHSAHO 3 ycima iHIIMMHU TH-
TIaMH MalIvH 1 HAHMEHIIIOI0 IUTOMOIO BUTPATOIO MiTHOTO
MIPOBO/Y, OBMUHHI MTOTICHATH aCHHXPOHHHUHI €JIEKTpOIpH-
BiJl 3 YaCTOTHHUM DPETYIIIOBAHHAM 3 0araTtbox yke 3aBoHo-
BaHUX HUM IO3HUIIIH.
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Lushchik V.D., Varvansky A.Yu.

Evolution of dc machines improvement and prospect

of their further development

Operating principle for DC machines with a non-salient-pole
stator and an asymmetrical compensation winding is explained.
Advantages of these machines are grounded relative to power
indexes and specific consumption of copper wire as compared
with all other types of electric machines. Advantages of DC
motors application in transport machines are underlined.

Key words — non-salient-pole stator DC machines,
asymmetrical compensation winding, power indexes.
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